There are few reports concerning the alterations in the percent of haemoglobin saturated with oxygen (%SO2) during non-steady state incremental exercise. Further, no data exist to describe the %SO2 changes during arm exercise. Therefore, the purpose of this study was made to assess the dynamic changes in %SO2 during incremental arm and leg work. Nine trained subjects (7 males and 2 females) performed incremental arm and leg exercise to exhaustion on an arm crank ergometer and a cycle ergometer, respectively. Ventilation and gas exchange measurements were obtained minute by minute via open circuit spirometry and changes in %SO2 were recorded via an ear oximeter.
Much of the literature describing changes in the percent of haemoglobin saturated with oxygen (%S02) during exercise has focused on steady-state work at light to moderate work rates. The traditional textbook version of the effects of exercise on arterial blood gases is that the partial pressure of oxygen in arterial blood (PaO2) and percent haemoglobin saturated with oxygen (%S02) remains unchanged from resting values during submaximal work. However, recently this concept has been challenged by reports that PaO2 may fall during nonsteady state leg exercise (Dempsey et al, 1982; Young and Woolcock, 1978) . At present, there are few reports concerning the dynamic behaviour of this variable during heavy incremental exercise. Further, to our knowledge, no data exist to describe changes in haemoglobin saturation during arm work. Therefore, the primary objective of the present study was to report the changes in %SO2 during non-steady state incremental arm and leg exercise.
METHODS

Subjects
Nine trained healthy subjects (seven men and two women) volunteered to participate in these experiments.
*Address for correspondence: Dr. Scott K. Powers, Director Applied Physiology Laboratory School of HPERD Louisiana State University Baton Rouge, LA 70803 USA All subjects were engaged in a regular running exercise programme (3-5 days/week), but none were specifically arm trained. Physical characteristics (mean ± SEM) for the subjects are shown in Table 1 . addressed within this communication (Astrand and Rodahl, 1977) . Figure 2 shows the changes in arterial saturation plotted as a function of the relative work rate (i.e. %V02 max). Comparison of the slopes of the mean regression lines between arm and leg exercise in Figure 3 revealed that no significant differences existed. Additionally, the lowest %S02 occurred at V02 max in both experimental conditions with no significant difference between arm and leg work. The results are summarised in Table II. DISCUSSION The results of this study suggest that arterial 02 desaturation occurs in both arm and leg exercise at high relative work rates. Figure 3 dearly (1982) . The reason(s) for this difference between individuals are unclear. However, it is interesting to note that the three subjects that exhibited the greatest amount of desaturation (i.e.
-84%S02 at V02 max) had the lowest ventilatory equivalents for oxygen (i.e. VE/V02) and consequently the lowest PET02 when compared to all other subjects at the same workrate. It is tempting to speculate that this finding might explain, at least in part, the differences in %S92 between subjects. Additional research seems warranted to clarify this issue.
It is important to consider the possibility that subject apprehension may often alter the normal respiratory rhythm and thus influences the behaviour of arterial blood gases. Special precaution was taken during the course of these experiments to avoid such influences. Subjects were familiarised with the laboratory and testing protocol several times prior to data collection. In addition, the use of the ear oximeter offers many advantages over an arterial catheter in terms of reducing subject anxiety to the experimental protocol. Blood sampling via a catheter in the radial artery would be difficult, if not impossible, during heavy arm exercise; thus, the ear oximeter appears to be the instrument of choice to measure %SO2 during arm work.
Another methodological concern with exercise studies involving %SO2 measurement is the possibility that subjects breathing through a mouthpiece might modify their typical ventilatory pattern. To determine if mouthpiece breathing altered the %SO2 during heavy exercise we repeated the incremental work tests in four subjects without measurement of gas exchange. No significant difference in the pattern of %S02 change resulted when these tests were compared to the results obtained during the experiments using the mouthpiece. This finding suggests that the use of the non-rebreathing valve and mouthpiece in this study did not contribute to the observed %SO2 alterations.
Finally, it is worth noting that the ear oximeter has been shown to be a valid and reliable tool to measure %SO2 in both steady state and progressive hypoxia during rest and exercise (Scoggin et al, 1977; Saunders et al, 1976; Rebuck et al, 1983; Flick and Block, 1977; Poppius and Viljanen, 1977) . Further, measurements do not vary significantly with skin pigment, ear thickness, the presence of other light absorbers, or earprobe motion (Scoggin et al, 1977 ).
In conclusion, these data suggest that the trends toward arterial desaturation with increasing work rate are similar in arm and leg exercise when graphed as a function of the relative workrate. It This book is a multi author book concentrating on all aspects of the acutely traumatised patient with special emphasis placed on the treatment of the fractures involved in such patients. As is so rightly pointed out, often the management of the fracture takes on a completely different picture when occurring within the context of multiple injuries than if it occurred in isolation. Each chapter is well written and the diagrams and radiographic plates of high quality.
The initial part of the book deals with the reception and immediate resuscitation of the injured person. It would have been helpful to have seen greater reference to the fluid management of such cases than is given.
Following this the book turns to the diagnosis and management of the various associated injuries that may occur in such patients. It is gratifying to see that chapters have been set aside to include the management of vascular injuries and the recognition and management of compartment syndromes. Often these are forgotten about but in these days of high velocity trauma are becoming more common and if missed can lead to disastrous consequences.
In order to be complete, a little more general surgery should have been induded, a notable omission being abdominal visceral trauma.
The second half of the book ends by dealing in detail on an anatomical basis on the various fractures encountered in such patients and their management. Generally speaking these chapters were of a high quality and well illustrated.
In summary an excellent book with a few notable exceptions. It needs to be read and is not a book that can be quickly picked up and used for solving a particular problem.
